Bipolar disorder is a lifelong episodic illness requiring long-term treatment, yet there remains a need for well-tolerated and clinically effective maintenance of effect and continuation therapies. Aripiprazole has a novel pharmacological profile; partial agonism at dopamine D 2 and D 3 and serotonin 5-HT 1A receptors, and antagonism at 5-HT 2A receptors. [1] [2] [3] [4] [5] Aripiprazole has been shown to improve symptoms of acute mania in placebo-controlled studies 6, 7 and was superior to placebo in maintaining efficacy for up to 100 weeks in patients with bipolar mania. 8, 9 This study used a randomised placebo-controlled study design and included an active haloperidol reference arm to evaluate the acute and continued efficacy of aripiprazole monotherapy in patients with bipolar disorder experiencing acute manic or mixed episodes (trial registration NCT00097266).
Methods

Patients
Eligible patients were aged 18 years or older with bipolar I disorder manic or mixed type (with or without psychotic features), as defined by DSM-IV 10 and confirmed by the Mini International Neuropsychiatric Interview (MINI), who were experiencing an acute relapse requiring hospitalisation. In addition, they had a screening and baseline Young Mania Rating Scale (YMRS) 11 Total score 520, with less than a 25% decrease between the two visits. Patients also had a baseline Montgomery-Å sberg Depression Rating Scale (MADRS) 12 Total score 417, with no more than a 4-point increase between the two visits. Female patients of childbearing potential were required to use acceptable contraceptive measures.
Patients were excluded if they had delirium, dementia, amnestic or other cognitive disorders, schizophrenia or schizoaffective disorder, or if they were experiencing their first manic or mixed episode. Also excluded were patients with borderline, paranoid, histrionic, schizotypal, schizoid or antisocial personality disorder.
Other exclusions were: serious, unstable medical illness; hospitalisation for current mania or mixed episode for 43 weeks; previously unresponsive to treatments for manic symptoms (based on clinical judgement that the patient failed treatment with appropriate antimanic therapies (antipsychotic or mood stabiliser such as lithium, valproate, carbamazepine or haloperidol) at a clinically appropriate dose and duration); diagnosis of bipolar II disorder; rapid cycling bipolar disorder (44 manic or depressive episodes/year); DSM-IV-defined substance misuse or substance dependence; clinically assessed significant risk of suicide; recent treatment with long-acting antipsychotics; use of mood stabilisers or antidepressants 2-4 weeks prior to randomisation; and electroconvulsive therapy within the past 3 months.
The study was conducted at 59 study centres in Bulgaria, Croatia, Mexico, Peru, Russia, South Africa and the USA. All patients provided written informed consent before participation. The study protocol, procedures and consent statement were approved by the study sites' institutional review boards.
Study design
This randomised double-blind placebo-controlled parallel-group study had three treatment arms. Following a wash-out period of 2-14 days, eligible patients were randomised to placebo (placebo group), aripiprazole (aripiprazole group) or haloperidol (haloperidol
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Aims
To evaluate the efficacy and tolerability of aripiprazole as acute and maintenance of effect therapy in patients with bipolar I disorder experiencing manic or mixed episodes.
Method
Patients were randomised to double-blind aripiprazole (15 or 30 mg/day; n=167), placebo (n=153) or haloperidol (5-15 mg/day, n=165) for 3 weeks (trial registration NCT00097266). Aripiprazole-and haloperidol-treated patients remained on masked treatment for 9 additional weeks. group) in a ratio of 1:1:1. Patients started aripiprazole at 15 mg/ day or haloperidol 5 mg/day. At day 4, investigators could increase the daily dose (aripiprazole 30 mg/day; haloperidol 10 mg/day) as clinically indicated. The dose of haloperidol could be increased again at day 7 to 15 mg/day. Doses could be adjusted throughout the study based on tolerability and clinical response. Patients in the aripiprazole and haloperidol groups remained on treatment for 12 weeks, whereas patients on placebo were switched in a masked manner to double-blind aripiprazole at week 3. The masked aripiprazole dose depended on the number of placebo tablets administered at the end of week 3. These patients were not included in subsequent treatment comparisons.
For the first 2 weeks of treatment, patients remained hospitalised. At the end of week 2, patients could be discharged if they achieved 43 (mildly ill, minimally ill, not ill) on the Clinical Global Impressions -Bipolar version (CGI-BP) 13 Severity of Illness (Mania) score and 42 (much improved, very much improved) on the CGI-BP Severity of Illness Change from Preceding Phase (Mania) score. Patients who did not meet these criteria remained hospitalised. Patients who could not be discharged from hospital at the end of week 3 were discontinued from the study.
Concomitant medications
The following medications were prohibited during the study: antipsychotics, antidepressants, mood stabilisers, anticonvulsants, sleep aids, and all other psychotropic drugs (except benzodiazepines). Although benzodiazepines were permitted, the dose was tapered from 44 mg/day at days 1-4 to 0 mg/day at day 15. In addition, benzodiazepines were not permitted within 8 h prior to clinic assessments. Anticholinergic therapy (benztropine 4 mg/day, biperiden or trihexyphenidyl) was permitted for the treatment of extrapyramidal symptoms. Propranolol was permitted at a maximum dose of 60 mg/day for the treatment of akathisia or tremor.
Efficacy assessments
Treatment efficacy was assessed at baseline and at days 2, 4, 7 and 10 and thereafter at the end of weeks 2, 3, 4, 5, 6, 8, 10 and 12. The primary a priori efficacy outcome measure was mean change from baseline to week 3 in the YMRS Total score (last observation carried forward (LOCF)). Changes in YMRS Total scores from baseline were also analysed using a mixed-model repeated measures (MMRM) analysis on the observed case data-set to confirm the findings of LOCF. The key secondary end-point was mean change from baseline in the CGI-BP Severity of Illness (Mania) score. Other secondary efficacy end-points included response rate (proportion of patients demonstrating a 550% improvement in YMRS Total score), mean CGI-BP Severity of Illness Change from Preceding Phase (Mania) score, remission rate (proportion of patients achieving a YMRS Total score 412), mean change from baseline in YMRS Total score at other time points, MADRS Total score, Positive and Negative Syndrome Scale (PANSS) Total scores and Cognitive, Hostility, Positive and Negative sub-scale scores, 14, 15 and Longitudinal Interval Followup Evaluation -Range of Impaired Function Tool (LIFE-RIFT) 16 Total score. In addition, the mean changes from baseline in YMRS Total score and CGI-BP Severity of Illness (Mania) score for all patients who were responders at week 3 were derived for each study visit.
Safety and tolerability assessments
Vital sign measurements were made initially at randomisation, and then on a weekly basis until week 3 and subsequently at weeks 8 and 12. Routine laboratory tests and weight measurements were carried out at screening, baseline, week 3 and week 12. Adverse event reports were recorded at each assessment. Extrapyramidal symptoms were evaluated using the Simpson-Angus Scale (SAS), 17 the Barnes Akathisia Rating Scale (BARS) 18 and the Abnormal Involuntary Movement Scale (AIMS). 19 
Statistical procedures
A total of 156 patients were estimated per treatment group to give 95% power to detect a 5.5-point difference in mean change in YMRS Total score at week 3 between aripiprazole and placebo at an a-level of 0.05. In addition, a sample size of 156 per treatment group was estimated to give 90% power to detect a 5.5-point difference in the mean change in YMRS Total score at week 3 between haloperidol and placebo using a hierarchical testing procedure to preserve the significance level at 0.05.
Efficacy parameters were analysed on an intent-to-treat basis using both LOCF and observed case data-sets. Continuous efficacy measures were evaluated on the LOCF data-set using analysis of covariance (ANCOVA) adjusted for baseline value, study centre and treatment. A hierarchical testing procedure was used to preserve the significance level at 0.05. Mean change from baseline to week 3 in YMRS Total score was first compared between aripiprazole and placebo using a=0.05. If aripiprazole was statistically significantly different from placebo, haloperidol was then compared with placebo at a=0.05. If the differences between aripiprazole and placebo and between haloperidol and placebo on the primary efficacy measure were statistically significant (P40.05), then testing of the difference between aripiprazole and placebo in the key secondary efficacy measure (mean change from baseline to week 3 (LOCF) in CGI-BP Severity of Illness (mania) score), could proceed at a=0.05. Testing of all the other secondary end-points was performed at the a=0.05 significance level without adjustment for multiple comparisons and multiple testing. Response and remission rates were analysed using the Cochran-Mantel-Haenszel general association statistic. Mixedmodel repeated measures analysis was performed on change from baseline in YMRS Total score using direct likelihood estimation. The model included terms for baseline, visit, treatment, study centre, baseline6visit and treatment6visit. An unstructured covariance matrix was used to model within-patient error. Estimates of mean changes from baseline in metabolic parameters were obtained from ANCOVA adjusted for baseline and treatment. Post hoc week 12 comparisons between active treatments for change in YMRS Total scores, response and remission rates were carried out, although the study was not powered to find statistically significant differences at week 12.
Results
Patients
A total of 614 patients were enrolled in this study, of whom 485 were randomised to placebo (n=153), haloperidol (n=165) or aripiprazole (n=167). The proportion of patients completing each phase of the study was similar in each treatment arm (Fig. 1) . At week 3, completion rates were similar for all treatment groups (aripiprazole 75%; haloperidol 73%; placebo 71%) and reasons for discontinuation were similar between groups. Week 12 completion rates were 57% for the aripiprazole group and 58% for the haloperidol group.
Baseline demographics and patient characteristics (online Table DS1 ) were similar between groups. At baseline, the mean body mass index (BMI) was 27.5 kg/m 2 ; 43% of patients had a BMI 427 kg/m 2 .
Study treatments
The mean weekly mean dose of aripiprazole was 17.8 mg/day (n=166) for the initial 7 days of treatment, increasing to 23.6 mg/day at week 3 (n=144). At week 12, the mean weekly mean dose was 22.0 mg/day (n=96). The mean weekly mean dose of haloperidol for the first 7 days of treatment was 5.8 mg/day (n=165), which had increased to 8.5 mg/day (n=134) at week 3 and to 7.4 mg/day (n=96) up to end of week 12. On the day prior to the week 3 (LOCF) YMRS assessment, 53% of aripiprazoletreated patients received 30 mg/day, 42% received 15 mg/day, 5% received no dose and 1% received 45 mg/day. On the day prior to the week 12 (LOCF) YMRS assessment, the dose distribution was similar: 48% of the aripiprazole group received 30 mg/day, 42% received 15 mg/day, 9% received no dose and 1% received 45 mg/day. For haloperidol, the dose distribution at week 3 (LOCF) was 50%, 28%, 17% and 5% receiving 5 mg/day, 10 mg/ day, 15 mg/day and no dose respectively. Similar dose distribution was seen at week 12 (LOCF) with 59%, 16%, 17% and 9% of patients receiving 5 mg/day, 10 mg/day, 15 mg/day and no dose respectively. During the first 3-week treatment period, 72.9% of aripiprazole-treated patients, 77.0% of haloperidol-treated patients and 66.0% of placebo-treated patients received a concomitant medication active on the central nervous system. The most frequently used concomitant medications were anxiolytics (aripiprazole group 65.1%; haloperidol group 53.3%; placebo group 58.8%), followed by other analgesics and antipyretics (aripiprazole 26.5%; haloperidol 26.7%; placebo 27.5%). Similar rates were observed up to week 12. Use of anticholinergic medications was higher with haloperidol than aripiprazole up to the end of week 3 (aripiprazole group 15.1%; haloperidol group 44.2%; placebo group 6.5%) and up to the end of week 12 (aripiprazole 16.9%; haloperidol 50.3%), as was use of all concomitant medications used for the potential treatment of extrapyramidal symptoms up to the end of week 12 (aripiprazole 18.1%; haloperidol 52.7%).
Efficacy
Primary end-point
Aripiprazole produced statistically significantly greater improvements in the mean change from baseline to week 3 on the YMRS Total score when compared with placebo (712.0 v. 79.7; P=0.039; LOCF) ( Fig. 2 and online Table DS2 ). Similar clinical improvements were also seen for haloperidol when compared with placebo (712.8 v. 79.7; P=0.005; LOCF). Both aripiprazole (P=0.047) and haloperidol (P=0.030) demonstrated statistically significantly greater improvements in YMRS Total score as early as day 2 (Fig. 2) . Improvements beyond day 2 were statistically significantly greater for aripiprazole at weeks 2 and 3 and showed numerically greater improvement at days 4, 7 and 10. Haloperidol produced statistically significant improvements at all post-baseline assessments.
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Patients enrolled n=614
Randomised n=485
Haloperidol n=165
Failed baseline n=129
Aripiprazole n=167
Placebo n=153 For patients with bipolar I disorder manic type experiencing a manic episode (placebo n=124; aripiprazole n=132; haloperidol n=133), improvements in the mean change from baseline to week 3 on the YMRS Total score were greater for aripiprazole (711.9) and haloperidol (712.8) than with placebo (78.7). The treatment difference was 73.3 (95% CI 75.7 to 70.8) for aripiprazoleplacebo and 74.1 (95% CI 76.6 to 71.6) for haloperidolplacebo.
Secondary end-points
At week 3, the mean change from baseline in CGI-BP Severity of Illness (Mania) score was statistically significantly greater with aripiprazole than placebo (71.4 v. 71.2, P=0.044; LOCF) (Fig. 3) . There was also a statistically significant reduction in CGI-BP Severity of Illness (Mania) score in haloperidol-treated patients compared with placebo at week 3 (71.6 v. 71.2, P=0.004; LOCF). Improvements from baseline in YMRS Total score were maintained to week 12 (LOCF) for both aripiprazole (717.2) and haloperidol (717.8; P=0.564). Improvements from baseline in CGI-BP Severity of Illness (Mania) score were also maintained to week 12 (LOCF) for aripiprazole (72.1) and haloperidol (72.2) (Fig. 4) .
Response rates at week 3 (LOCF) were greater with aripiprazole (47.0%) and haloperidol (49.7%) than with placebo (38.2%), although neither was statistically significant (P=0.145 and P=0.069 Table 1 summarises the findings of other secondary efficacy measures. Mean change from baseline in CGI-BP Severity of Illness (Overall) score was statistically significantly improved with aripiprazole v. placebo at week 3. Mean CGI-BP Change from Preceding Phase (Mania) score was also statistically significant in favour of aripiprazole at week 3. Aripiprazole produced statistically significant improvements for mean change from baseline in PANSS Total score, and Positive, Cognitive and Hostility sub-scale scores compared with placebo at week 3. All improvements seen with aripiprazole treatment were maintained, or improved, at week 12 and were similar to those seen with haloperidol. At week 3, changes from baseline in the CGI-BP Severity of Illness (Depression) score and MADRS scores showed similar small improvements in the haloperidol and aripiprazole treatment arms compared with placebo, and the improvements in these depression scales were maintained to end-point (week 12). There was no significant difference in the rate of emergent depression (MADRS Total score 518 plus 54-point increase from baseline for any two consecutive assessments) between either aripiprazole (6.0%) or haloperidol (1.9%) v. placebo (4.6%) at week 3 (P=0.575 and P=0.169 respectively). At week 12, rates of emergent depression were 4.3% for haloperidol and 9.6% for aripiprazole (ratio of incidence rates 2.2, 95% CI 0.9-5.3).
For patients who were responders at week 3, the mean change from baseline in YMRS Total score and CGI-BP Severity of Illness (Mania) score showed that the effects of aripiprazole and haloperidol observed at week 3 were maintained through to end-point at week 12 ( Table 2) .
There was a similar improvement across groups in the mean change in LIFE-RIFT Total score from baseline to week 3 (aripiprazole 72.1; haloperidol 71.8; placebo 71.4) or to week 12 (aripiprazole 73.1; haloperidol 72.8).
Post hoc MMRM analysis of change in YMRS Total scores from baseline produced similar results to LOCF analysis. Aripiprazole produced statistically significantly greater improvements in mean change from baseline to week 3 in YMRS Total score when compared with placebo (713.3 v. 710.9, P=0.030; MMRM, observed case data-set), as did haloperidol compared with placebo (714.2 v. 710.9, P=0.003; MMRM, observed case data-set).
Improvements from baseline in YMRS Total score were maintained to week 12 for both aripiprazole and haloperidol (722.3 v. 722.7; MMRM, observed case data-set).
Safety
The most frequently reported treatment-emergent adverse events during the study are shown in online Table DS3 . The adverse event profiles of both treatments were similar during the acute treatment phase and the whole study, which included the maintenance of effect treatment phase. During acute treatment (weeks 1-3), the three most commonly occurring adverse events with aripiprazole were insomnia (13.9%), akathisia (9.0%) and extrapyramidal disorder (7.2%), and these occurred at a similar incidence during the 12 weeks of treatment (weeks 1-12): insomnia (14.5%), akathisia (11.4%), extrapyramidal disorder (7.8%). The three most common adverse events with haloperidol during acute treatment (weeks 1-3) and during the whole study (weeks 1-12) respectively, were akathisia (20.6% v. 24.8%), extrapyramidal disorder (12.1% v. 15.2%) and muscle rigidity (7.9% v. 9.7%). The incidence of adverse events related to extrapyramidal symptoms was 53.3% in the haloperidol group compared with 23.5% in the aripiprazole group (weeks 1-12). Akathisia was cited as a reason for study discontinuation in 1 aripiprazole-treated patient (0.6%) and 2 haloperidol-treated patients (1.2%), whereas extrapyramidal disorder was cited as a reason for discontinuation in 1 aripiprazole-treated patient (0.6%) and 4 haloperidol-treated patients (2.4%); these aripiprazole discontinuations occurred before week 3. During the 12 weeks of treatment, akathisia, at its maximum intensity, was generally reported as mild (aripiprazole n=7/19; haloperidol n=18/41) or moderate (aripiprazole n=10/19; haloperidol n=21/41) in severity; few patients reported akathisia as severe/very severe (aripiprazole n=2/19; haloperidol n=2/41). For patients in the aripiprazole group who reported akathisia as an adverse event, with a maximum severity of mild, moderate, severe or very severe, the corresponding median highest BARS global clinical assessment scores were 2, 2, 1 and 4 respectively. For patients in the haloperidol group who reported akathisia with a maximum severity of mild, moderate or severe, the corresponding median highest BARS global clinical assessment scores were 2, 2 and 3.5 respectively. Furthermore, in the majority of cases akathisia had its onset in the first 3 weeks of treatment (aripiprazole n=14/19; haloperidol n=31/41). For patients that reported akathisia, it had resolved by the last study visit (week 12) in 12/19 (63.2%) of aripiprazoletreated patients and 22/41 (53.7%) of haloperidol-treated patients, although data on resolution were missing for 1 (5.3%) and 9 (22.0%) of aripiprazole and haloperidol-treated patients respectively. For those participants whose akathisia resolved during the study, 1 (8.3%) aripiprazole-treated patient and 1 (4.5%) haloperidol-treated patient received a dose reduction and use of concomitant medication, 1 (4.5%) haloperidol-treated patient discontinued therapy and received concomitant medication, 9 (75.0%) aripiprazole-treated patients and 17 (77.3%) haloperidol-treated patients received concomitant medication only, and no intervention was provided in the remaining 2 (16.7%) aripiprazole-treated and 3 (13.6%) haloperidol-treated patients.
Serious adverse events were reported in 19 (11.4%) aripiprazoletreated patients and 5 (3%) haloperidol-treated patients. Fourteen (8.4%) of the aripiprazole-treated patients experienced at least one serious adverse event categorised as 'psychiatric disorder'; one patient reported two psychiatric serious adverse events. Overall, there were four reports of mania (two worsening of bipolar mania and two relapse of manic symptoms), three reports of bipolar I disorder (one depressed episode, one worsening of manic episode and one worsening bipolar mania), three of bipolar disorder (one exacerbation of symptoms of bipolar disorder, one worsening of bipolar affective disorder (manic phase) and one worsening of bipolar disorder), two of depression, and one each of insomnia, psychotic disorder and suicide attempt (non-fatal).
At week 3, there was a statistically significantly greater mean change from baseline in the SAS Total score in the haloperidol group compared with the placebo group (1.7 v. 70.2, P50.001; LOCF). The mean change in the aripiprazole group was not statistically significantly different from placebo (0.2 v. 70.2, P=0.163; LOCF). At week 12, aripiprazole had a statistically significant smaller mean change from baseline in SAS Total score than haloperidol (0.2 v. 1.3, P50.001; LOCF). Similar changes were observed for BARS global assessment scores, with a significantly greater mean change in the haloperidol group at week 3 compared with placebo (0.4 v. 70.1, P50.001; LOCF), whereas the change in the aripiprazole group was not significantly different from placebo (0.1 v. 70.1, P=0.060; LOCF). At week 12, there was also a statistically significant difference in the mean change from baseline in BARS score between aripiprazole and haloperidol (0.3 v. 0.1, P50.001; LOCF). At week 3, there were minimal changes from baseline in the mean AIMS Total score for the aripiprazole and placebo groups (0.1 v. 0.0, P=0.522; LOCF), whereas haloperidol was associated with statistically significant increases compared with placebo (0.5 v. 0.0, P=0.004; LOCF). However, there was no statistically significant treatment difference in the AIMS Total score between aripiprazole and haloperidol at week 12 (0.2 v. 0.6, P=0.107; LOCF).
Weight gain
The mean change in weight from baseline to week 3 (LOCF) was not significantly different between placebo (0.4 kg, s.e.=0.3) and aripiprazole (0.2 kg, s.e.=0.3; P=0.703) or haloperidol (0.5 kg, s.d.=0.3; P=0.684). Mean change in weight from baseline to week 12 (LOCF) was also not significantly different between aripiprazole and haloperidol (0.70 kg, s.e.=0.3 v. 0.56 kg, s.e.=0.3; P=0.688, LOCF). The mean change in weight from baseline to week 3 (observed case analysis) was similar between placebo (0.5 kg, s.e.=0.3, n=115), aripiprazole (0.3 kg, s.e.=0.3, n=139) and haloperidol (0.5 kg, s.e.=0.3, n=127), as was weight change at week 12 (observed case analysis) between aripiprazole (1.0 kg, s.e.=0.3, n=96) and haloperidol (0.2 kg, s.e.=0.3, n=93). At week 3 (LOCF), the proportion of patients with clinically significant weight gain (57% from baseline) was also similar between placebo (9/140, 6.4%) and aripiprazole (3/156, 1.9%; P=0.065 v. placebo) and haloperidol (4/151, 2.6%; P=0.221 v. placebo). Incidence of clinically significant weight gain was also similar between aripiprazole and haloperidol at week 12 (5.1% v. 5.8%, P=0.723; LOCF). Observed case clinically significant weight gain produced similar findings.
Metabolics
Mean changes from baseline in metabolic parameters are shown in online Table DS4 . There were no clinically meaningful differences between the treatment groups in the change from baseline in fasting glucose, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, triglycerides or total cholesterol levels at weeks 3 and 12.
No clinically meaningful differences in vital sign measurements were seen between treatment groups; no patients discontinued because of vital sign abnormalities. Fewer patients had potentially clinically relevant prolactin levels (4upper limit of normal) with aripiprazole (22.4%) v. haloperidol (66.2%) at week 12. At week 12, fewer aripiprazole-(12.8%) than haloperidol-treated patients (60.8%) had new-onset hyperprolactinaemia (baseline prolactin levels 4upper limit of normal and week 12 prolactin levels 4upper limit of normal). Aripiprazole-treated patients experienced a decrease in mean serum prolactin levels from baseline over 12 weeks, whereas mean serum prolactin levels increased with haloperidol (713.4 ng/ml v. +6.7 ng/ml; P50.001).
Discussion
Results from this large, randomised placebo-controlled doubleblind study show that aripiprazole and haloperidol were both more effective than placebo for the acute and maintenance of effect treatment of bipolar disorder. Both aripiprazole and haloperidol resulted in early improvements in symptoms of acute mania and produced significant improvements over placebo on the primary efficacy end-point, mean change in YMRS Total score from baseline at week 3. Consistent with the significant improvements seen in the primary efficacy measure, aripiprazole also produced significant improvements over placebo on the key secondary efficacy measure, CGI-BP Severity of Illness (Mania) score at week 3, and several other secondary efficacy outcomes (CGI-BP Severity of Illness (Overall) and Change from Preceding Phase (Mania) scores, PANSS Total score and PANSS Positive, Cognitive and Hostility sub-scale scores). At week 3, response and remission rates for either active treatment arm were greater than for placebo but not significantly different. Improvements seen with aripiprazole and haloperidol at week 3 were maintained up to week 12. Although this study was not powered to compare the efficacy of aripiprazole and haloperidol, the magnitudes of improvement seen with each agent appear similar. Pharmacologically, the results of this study are interesting as they demonstrate that aripiprazole, a partial agonist at D 2 receptors, confers similar antimanic effects to haloperidol, a D 2 receptor antagonist.
Results from this study confirm findings from previous studies that have shown that aripiprazole is effective at rapidly controlling the symptoms of acute mania, 6, 7 including agitation, 20 and adds to evidence supporting the use of aripiprazole monotherapy as maintenance of effect treatment beyond the acute phase. 21, 22 In previous studies, aripiprazole was started at 30 mg/day, 6, 7 whereas this study demonstrated the efficacy of aripiprazole with a treatment regimen starting at 15 mg/day. As 42% of aripiprazoletreated patients were on 15 mg/day at week 3, this study demonstrated that a treatment regimen with a starting dose of 15 mg/ day can be an effective approach for treating patients with acute bipolar mania.
The findings reported here are similar to results from 12-week studies with other atypical agents -olanzapine, 23 quetiapine 24, 25 and risperidone 26 -that have shown maintenance of effect for up to 12 weeks.
Although both response and remission rates at week 3 were numerically higher with both aripiprazole and haloperidol than placebo, statistical significance between either active treatment and placebo was not reached. It is likely that this is, in part, due to the high placebo response (38%) and remission (37%) rates, which are not uncommon in trials involving patients with bipolar disorder. [26] [27] [28] Importantly, response and remission rates were comparable between aripiprazole and haloperidol at week 3 and showed continued improvement to week 12; at week 12, nearly 75% of patients had responded to treatment and the majority of patients had reached remission. Response rates reported here with aripiprazole at week 3 are similar to those seen in similar trials with risperidone (risperidone 48% v. placebo 33%) 26 and quetiapine (quetiapine 43% v. placebo 35%), although response rates for haloperidol in this second study were higher (56%). 25 Furthermore, although completion rates reported here were similar between treatment arms at week 3, similar completion rates between treatment arms have also been observed in previous studies of this design with risperidone (risperidone 89%; placebo 85%; haloperidol 90%). 26 There was a low rate of emergent depression over the 12-week study for both aripiprazole-and haloperidol-treated patients. Furthermore, MADRS scores, although low at baseline, showed no worsening of depressive symptoms with either treatment at week 3 and week 12, suggesting that improvement in mania was not associated with a worsening of depression in patients with mania.
The mean dosing of haloperidol in this study (week 3: 8.5 mg/ day; week 12: 7.4 mg/day) was comparable with haloperidol dosing in similar 12-week studies using other atypical antipsychotic agents; in one study, mean haloperidol dosing ranges were from 9.6 mg/day (week 1) to 5.2 mg/day (week 12), 23 whereas 7.4 mg/day (week 12) to 8 mg/day (week 3). 26 
Tolerability
Aripiprazole was generally well tolerated over the entire 12-week study, with an adverse event profile similar to that seen in previous short-term 6, 7 and long-term studies. 8, 9 The incidence of adverse events related to extrapyramidal symptoms with haloperidol was more than double that with aripiprazole, as was the use of concomitant medications for the potential treatment of such symptoms. Objective measurement of extrapyramidal symptoms using the SAS and BARS global assessment rating scales also showed a significantly lower risk of such symptoms with aripiprazole than with haloperidol. Higher rates of adverse events related to extrapyramidal symptoms with haloperidol are a well-known side-effect of treatment with typical antipsychotics and represent an important factor when considering long-term treatment of patients with such bipolar mania, as patients tend to be more at risk for antipsychotic-induced tardive dyskinesia than patients with schizophrenia. 29, 30 For those patients who experienced akathisia, this was manageable, generally mild to moderate in severity and resolved before the end of the study in both treatment groups. It is curious to consider whether all treatment-emergent akathisia events are actually true akathisia. Akathisia, as currently defined in clinical trials nomenclature, might be capturing clinical features related to other syndromes such as activation or anxiety symptoms.
Aripiprazole also demonstrated a low propensity to elevate prolactin levels compared with haloperidol. Fewer patients receiving aripiprazole experienced prolactin levels above the upper limit of normal compared with those receiving haloperidol; mean serum prolactin levels decreased with aripiprazole, whereas they increased with haloperidol.
Minimal mean changes in body weight were seen with aripiprazole and haloperidol over the 12-week study period, and the incidence of clinically significant weight gain with aripiprazole was comparable with placebo at week 3, and remained low at week 12. This is an important finding given that patients with bipolar disorder are at increased risk of obesity and associated medical morbidity than the general population. 31 Indeed, the average BMI of patients in this study was high (~27 kg/m 2 ), and approximately 40% of patients had a BMI >27 kg/m 2 , emphasising the importance of lack of weight gain when choosing an atypical antipsychotic for long-term treatment. Aripiprazole also showed a low potential for metabolic effects, with minimal effects on lipid and glucose levels as seen in longer-term trials in bipolar mania. 8, 9 Methodological considerations Findings of this study are strengthened by the large patient population and the randomised placebo-controlled design. Although the lack of a placebo comparator arm beyond the first 3 weeks of study could be considered a limitation, use of placebo for only 3 weeks is an accepted methodology and a previous study with risperidone used a similar design. 26 Furthermore, there are many ethical arguments against the use of placebo beyond the acute treatment phase in patients with bipolar disorder. 27 In conclusion, aripiprazole significantly improved symptoms during the 3-week placebo-controlled phase of the study in patients with acute mania. The beneficial effects of aripiprazole were sustained through to week 12 and were similar to haloperidol, a gold-standard antipsychotic treatment. Aripiprazole was generally well tolerated, with a lower incidence of extrapyramidal symptoms v. haloperidol. (18) 136 (82) 29 (18) 133 (80) 34 (20) Rapid cycling in the past year, n (%) 0 3 (2) 2 (1) Psychotic symptoms present, n (%) 17 (11) 13 (8) 17 (10) YMRS 
